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Abstract: Although research clearly demonstrates that consistent technology usage is correlated to socio-
economic development, the Vicious Cycle of Technology Affordability and Non-adoption impedes the 
uptake of ICTs in many developing countries. In South Africa, however, one Smartphone messaging 
application, WhatsApp, appears to have broken this vicious cycle. This paper argues that, given that 
promoting the uptake of ICTs is a developmental imperative for emerging economies, studying the 
adoption and diffusion patterns of WhatsApp provides invaluable insights into ICT usage within the 
context of a developing country. This study modelled the factors influencing the adoption of WhatsApp 
among South African youths. Some 192 students participated in the study by means of a self-completion 
questionnaire developed from the Technology Acceptance Model. Structural equation modelling tested 
the proposed theoretical model. Results suggest that a combination of cost efficiency, simplicity, user-
friendly features, and the ability to run on multiple platforms influences and promotes users’ attitudes 
and behavioural intentions to adopt WhatsApp.  
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1. Introduction 
 
Development literature recognises the utility of technology in reversing marginalisation and promoting 
socio-economic development in Africa, in particular information and communication technologies (ICTs), 
which include the Internet, smart phones, and computers (Fong, 2009; Ndung'u, Waema& Mitullah, 2012; 
Stork, Calandro& Gillwald, 2013). Promoting the uptake of information and communication technologies 
(ICTs) is therefore a developmental imperative for emerging economies, including that of South Africa 
(Edoho, 2013). The literature cited clearly demonstrates that consistent use of ICTs is linked to socio-
economic development. These innovations have been successfully used in the promotion of education in 
South Africa (Shambare & Mvula, 2011), poverty alleviation and micro-finance programmes in India 
(Donner & Tellez, 2008), and small businesses in Kenya (Ndung'u et al., 2012).  
 
The Affordability-Non Adoption Cycle: Two critical challenges related to ICT usage in Africa, and which 
currently create a vicious cycle of non-adoption, are access and affordability (Stork et al., 2013) and the 
challenges of attracting a critical mass of users. This study focuses in particular on, and aptly refers to, 
this phenomenon as the Vicious Cycle of Technology Affordability-Non Adoption (V-CAN) (see Figure 1). 
This ‘vicious cycle’ starts with the high cost of technology and the widespread existence of technology 
poverty on the continent, which means that many in Africa cannot afford ICTs. As a result of this low 
demand, the costs of marketing technologies for businesses remain exorbitant, and because of this high 
cost, lack of affordability leads to reduced access, which in turn creates technologically poor consumers.  
Figure 1 illustrates this cycle. The V-CAN model presupposes five elements leading to the non-adoption of 
technological innovations: 
 
 Technology is too expensive: for many individuals in developing countries, technology is a 
‘luxury’. Because a significant proportion of the population in developing countries lives under $2 a day, 
much of their income is directed towards food, shelter, clothing, and other basic necessities.  
 
 Low Demand: as a result of the limited financial resources of a large proportion of consumers in 
developing countries, demand for technology-related products and services is greatly reduced. 
 
 High business costs: since technology businesses are unable to sell large quantities, in the long-
run their fixed costs (e.g. infrastructure) remain relatively high. Thus, average unit costs continue to 
escalate because of the diseconomies of scale.  
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 Reduced technology access: poor technology infrastructure and connectivity challenges in 
developing countries because bottle necks in consumers’ access to technology. In order to cover the 
escalating costs, technology businesses increase their mark up. Inevitably, retail prices go up, making 
technology ever more expensive and unreachable for these consumers.  
 
 Technologically poor consumers: as a result of the above four factors, consumers in developing 
countries find it increasingly difficult to access technology. Declining real wages and increasing 
technology prices result in technologically ‘poor’ consumers – individuals with little or no access to 
technology. 
 
Figure 1: The Vicious Cycle of Technology Affordability-Non Adoption 
 
 
Many authors propose technology leapfrogging as a way of minimising the effects of the V-CAN (Fong, 
2009; Nilsen, 2010; Schilling, 2003). Technology leapfrogging is defined as the introduction of 
technological innovations where no immediate prior technologies existed (Fong, 2009:3707).For this 
reason, the South African government, through the Green Paper on ICT Policy, views that with increase in 
access to “Smartphone technology, internet access will increase and with it access to information that can 
inspire and grow potential and knowledge across all ages” (Department of Communications, 2014:84). 
Therefore, in the South African context, technological leapfrogging refers to accelerating the adoption of 
mobile technologies by providing legal framework and infrastructural support for reduced tariffs and 
software development (Department of Communications, 2014). 
 
Rationale and Purpose: From a technology acceptance perspective, WhatsApp’s adoption record in 
developing countries potentially presents numerous lessons for addressing the technological poverty 
crisis. This is particularly true in those developing countries, such as South Africa, which are grappling 
with the question of technology leapfrogging (Fong, 2009). Clearly, the rapid adoption rates in South 
Africa, such as those witnessed in the diffusion of WhatsApp, constitute positive steps towards the 
contribution of the technology leapfrogging agenda (Fong, 2009). The purpose of this research is to 
investigate the factors influencing the adoption of WhatsApp among young adults in a developing country 
as well as establishing the usage patterns of the popular Smartphone application on the part of this age 
group. The remaining sections of this paper are arranged as follows: the features and usage of WhatsApp 
Messenger are described in the next section, followed by a discussion of the applicable adoption 
framework. This discussion is followed by an explanation of the methodological approaches used in this 
study, a presentation of the results, and a discussion of the findings. Finally, conclusions from these 
findings and the implications for theory and practice in the process of effective adoption of WhatsApp are 
discussed within the context of existing literature.  
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2. Literature Review 
 
WhatsApp Messenger: WhatsApp Messenger is a ‘cross-platform messaging app which allows users to 
exchange messages without having to pay for SMS’ (WhatsApp.com, 2012). The application is compatible 
with iPhone, BlackBerry, Android, Nokia, and other Windows smart phones. WhatsApp features include 
one-on-one chat, group chat, push notifications, sending and receiving both video and audio files. By April 
2014 it was estimated that WhatsApp had approximately 500 million users (Statista, 2014), who send 
and receive more than 64 billion messages a day (Trenholm, 2014). 
 
WhatsApp: Breaking the Affordability-Non Adoption Cycle: WhatsApp has tipped the Smartphone 
into mainstream culture. The Smartphone has revolutionised life on a global scale, including in 
developing countries (Donner & Tellez, 2008; Shambare, Rugimbana & Zhowa, 2012). In South Africa, for 
example, although numerous social apps (e.g., Facebook, Twitter, and Mixit) have been introduced, very 
few have been as widely-received as WhatsApp, which today is used by 15 million subscribers; compared 
to Facebook with 9 million and Mixit with 7 million subscribers (TruTower.com, 2014). According to a 
compilation of Google search statistics originating from South Africa for 2011, WhatsApp.com was 
observed to be the most ‘googled’ and downloaded site in that country (The Star, 2011).  The fact that 
WhatsApp was introduced into the market in 2009, and has reached half a billion active users in less than 
five years, represents a remarkable accomplishment by any measure, and would suggest that this rapid 
diffusion and widespread adoption is worth exploring For the purposes of this research. 
 
WhatsApp Adoption Conceptual Framework: The technology acceptance model (TAM) has been and is 
a widely used conceptual frame to explain the adoption processes of computer-related innovations 
(Alrafi, 1989; Chen, 2008; Davis, 1989; Masrom, 2007; Walczuch, Lemmink& Streukens, 2007). I therefore 
selected TAM as the most appropriate conceptual frame for studying the adoption of WhatsApp. TAM 
presupposes two determinant variables to be associated with an innovation and its adoption: perceived 
usefulness (PU) and perceived ease of use (PEU) are drivers of its adoption by consumers (see Figure 2) 
(Alrafi, 1989; Davis, 1989).  
 
Figure 2: Conceptual model 
 
 
 
 
 
 
 
 
 
 
 
 
 
PEU, in the context of WhatsApp, refers to mobile subscribers’ perceptions of the relative ease and lack of 
effort required to use the messaging application. PEU is closely related to Rogers’ (1995) concept of 
‘complexity’ which he defines as ’the degree to which an innovation is perceived as relatively difficult to 
understand and to use’, seeing the ‘perceived complexity of an innovation as negatively related to its rate 
of adoption’ (Rogers, 1995: 242-243). PU, on the other hand, reflects cell phone users’ subjective 
assessment of the extent to which WhatsApp will improve their lives; in other words, their perceptions of 
the utility or benefits derived from using WhatsApp (Alrafi, 1989; Tanakinjal, 2006). As Figure 2 
illustrates, PU mediates the relationship between PEU and the attitudes of cell phone users as well as 
their behavioural intentions towards the adoption of innovations (Ma & Liu, 2004). In simple terms, 
regardless of how beneficial a technology might be, if it is subject to limited accessibility and is difficult to 
use, its utility will be eroded. In this context the following (interrelated) hypotheses were formulated in 
terms of cell phone user’s perceptions and attitudes (see Figure 2): 
 
H1: Perceived ease of use of WhatsApp has a significant effect on its perceived usefulness. 
H2: Perceived ease of use of WhatsApp has a significant effect on attitudes towards using WhatsApp. 
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H3: Perceived ease of use of WhatsApp has a significant effect on the intention of cell phone users to 
use it. 
H4: Perceived usefulness has a significant effect on attitude towards using WhatsApp.  
H5: Perceived usefulness of WhatsApp has a significant effect on the intention to use it.  
H6:  Attitude towards using WhatsApp has a significant effect on the intention to use it. 
 
3. Methodology 
 
A descriptive research design, utilising a survey method (Malhotra, 2010), was used to collect primary 
data from university students at a South African metropolitan university in Pretoria. After being trained 
as research assistants, three undergraduate students helped with collecting primary data by 
administering the data collection instrument.  
 
Data collection: The three research assistants were positioned at strategic locations around the 
university campus. These locations included high traffic areas on the university campus such as dining 
halls, restaurants, libraries, and sports arenas. I chose to collect data at these high (student) density areas 
because it increased the researchers’ chances of drawing on a representative sample of students. In this 
way, a variant of the mall-intercept technique was applied in this study (Malhotra, 2010:215). This 
included erecting temporary data collection points, comprising chairs and desks manned by the research 
assistants. The research assistants solicited volunteers to participate in the study by inviting them to the 
makeshift research stations, where these participants sat and completed the self-administered 
questionnaires. In order to improve the response rate, the research assistants encouraged participants to 
complete the questionnaires, and, upon completion, to submit them on the spot. Research assistants then 
checked and sorted all questionnaires for completeness. Spoilt questionnaires, and those with more than 
four missing values in the TAM scale, were dropped from the study. Questionnaires with up to four 
missing values were accepted, as the missing values were addressed using expectation maximisation 
techniques to yield a complete data set with no missing values (Field, 2009). 
 
Sample: Given that all the respondents were university students, homogenous sample (Monette, 
Sullivan& DeJong, 2008) and non-probabilistic sampling techniques were considered appropriate (Calder, 
Phillips& Tybout, 1981). In line with the convenience sampling method, some 350 questionnaires were 
distributed. Of these, 243 were returned, and of these, only 192 questionnaires were fully-completed and 
usable for further analysis. This represented a 55 per cent response rate. Table 1 shows the participants’ 
demographic characteristics. 
 
Table 1: Demographic Profile 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A majority (70 per cent) of the respondents indicated that they used WhatsApp.  In addition, more female 
participants (62 per cent) than male (38 per cent) took part in the study. Consistent with a student 
sample at most South African universities, respondents’ ages ranged from 18 to 30 years, with a mean age 
of 21.20 years, and a standard deviation of 1.83 years. 
 
Demographic Characteristics Per cent (%) 
Gender Male 38 
 Female 62 
   
Education level 1st year  17 
 2nd year 11 
 3rd year 61 
 4th year 8 
 Postgraduate 3 
   
Use WhatsApp Yes 70 
 No 30 
   
WhatsApp awareness < 6 months 32 
 6 – 12 months 32 
 >12 months 36 
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Data analysis: Statistical analyses were performed using SPSS 19 and AMOS 20 (Blumberg, Cooper& 
Schindler, 2011; Field, 2009). The analysis performed ranged from basic descriptive analysis to chi-
square tests, to structural equation modelling (SEM), which was utilised to test the hypothesised model.   
 
4. Results and Discussion 
 
Awareness and Use of WhatsApp: Invariably, awareness is an important prerequisite for any adoption-
rejection decision. Rogers (1995) clearly demonstrates that, for any innovation, awareness is the most 
important first phase in the adoption life-cycle of the innovation. Simply and self-evidently put, an 
individual cannot possibly use and later adopt a product of which she or he is unaware. Even in Davies’ 
(1989) TAM, this prerequisite is an important assumption and basis of the model. I would argue that it 
was thus insightful for of me to take into consideration the respondents’ level of awareness of WhatsApp. 
Approximately 68 per cent of the respondents indicated at the time of data collection that they had been 
familiar with the product for at least six months. Some 70 per cent of respondents reported using 
WhatsApp on a daily basis (see Table 1). I defined using WhatsApp as either sending or receiving an 
instant message or a file over the WhatsApp platform. On the whole these results are not surprising, and 
furthermore, would seem to confirm the popularity of the Smartphone application (WhatsApp, 2014). To 
further qualify and expand on the notion of popularity in the study, it was instructive to establish the 
amount of time each participant spent using WhatsApp on a daily basis. Results show that only one-third 
(33 per cent) spent less than one hour a day on WhatsApp. The remaining 67 per cent found WhatsApp to 
be useful and spent more than one hour per day on it. Of these, 47 per cent were on WhatsApp for more 
than three hours per day. Figure 3 below depicts WhatsApp usage as being highest at the extremes in the 
form of a U-shaped graph, suggesting that subscribers either spend very little time or a considerable 
portion of their day sending and receiving messages via WhatsApp. It is almost important to note that 
there is almost no middle ground or moderate usage of WhatsApp.  
 
Figure 3: WhatsApp Usage 
 
 
The fact that almost half (47 per cent) of the respondents use WhatsApp for at least three hours a day 
would seem to affirm not only the popularity of the product amongst this sample, but also its usefulness 
to them, thus aligning with the findings of the meta-analysis of similar empirical studies conducted by Ma 
and Liu (2004). While it may be argued that this finding might not appear to be substantial or significant, 
when these three hours are considered as a proportion of an individual’s 16 hour-daily productive time, a 
totally different picture emerges. It shows in fact that these young consumers spend at least one-fifth of 
their daily time on WhatsApp. Given that these are full-time students, this is a substantial amount of time. 
As shown in Figure 3, instant messaging and chat proved to be the most popular function. Almost half (47 
per cent) of the sample are active users of the WhatsApp instant messaging function. Overall, these 
results corroborate earlier findings that the Smartphone instant messaging function is popular and is 
among the most-used features on mobile devices (Hodenfield, 2013; Shambare et al., 2012). Shambare et 
al. (2012) in particular observe this phenomenon and comment that respondents in their study 
overwhelmingly reported responses, such as, ‘I often feel upset to think that I might be missing calls or 
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message’. This trend was also observed by Hodenfield (2013) who found that some Smartphone users 
send as many as 109 text messages a day and check for messages on their devices on average 60 times a 
day. Thus, the South African sample of Smartphone subscribers’ usage patterns in terms of instant (text) 
messaging followed similar patterns to others in similar cohorts internationally.  
 
Figure 4: WhatsApp Functions 
 
 
 
A notable observation since the introduction of WhatsApp is the decline in usage rates of other text-based 
messaging services, such as instant messaging, Blackberry messaging (BBM), and short message service 
(SMS) (Bradshaw, 2011). In the case of SMS services in particular, there are two clear advantages of 
WhatsApp. Firstly, the service is free. Secondly, subscribers can send an unlimited number of instant 
messages of unlimited size. Whereas in the case of ordinary SMSs, subscribers are billed in 160-character 
intervals, and thus a 161-character SMS is billed as two SMSs, WhatsApp subscribers do not experience 
such restrictions (WhatsApp.com, 2012). Thus to many consumers, particularly students, WhatsApp has a 
multiplicity of relative advantages over SMSs. Compared to BBM, although supporting similar 
functionalities, WhatsApp still proves to be significantly more advantageous to  consumers (Bradshaw, 
2011). To access BBM services, Blackberry subscribers pay a R59 (US$5.501) monthly fee, which is not 
the case with WhatsApp, whose annual subscription is only US$0.99 (WhatsApp.com, 2012).    
 
WhatsApp Adoption: In this study several hypotheses related to the adoption of WhatsApp were 
formulated in line with TAM (Figure 2). The 15-item TAM scale was used to determine which factors 
influenced the adoption of WhatsApp. The construct validity of the questionnaire was tested and 
confirmed by means of confirmatory factor analysis (Pallant, 2010). Thereafter the fit of the proposed 
conceptual model, as illustrated in Figure 2, was tested using structural equation modelling (SEM) 
utilising the path analysis technique (Malhotra, 2010). The structure illustrated in Figure 5 yielded the 
best model fit. The model was assessed by the chi-square (X2 = .803; df = 2; p = .669), which indicated a 
good model fit with acceptable fit statistics (Jackson, Dezee, Douglas& Shimeall, 2005). 
 
Figure 5: WhatsApp structural model 
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The Normed Fit Index (NFI) yielded a score of .995, with a comparative fit index (CFI) of approximately 
1.000. The close fit of the model, as measured by the Root Mean Square of Error of Approximation 
(RMSEA), yielded a statistic equal to .000, with the PCLOSE p-value = .776, suggesting that the model was 
satisfactory (Barrett, 2007).  
 
Figure 5 indicates that the sample data found support for four of the six tested hypotheses. The significant 
hypotheses were: 
 
H1: Perceived ease of use of WhatsApp has a significant effect on its perceived usefulness. 
H2: Perceived ease of use of WhatsApp has a significant effect on attitude towards using WhatsApp. 
H3: Perceived ease of use of WhatsApp has a significant effect on the intention towards using it. 
H5: Perceived usefulness of WhatsApp has a significant effect on the intention to use it.  
 
Thus, while perceived ease of use was found in this and other studies to promote a positive attitude 
towards adopting the product, the effect of attitude on intention was not statistically significant (p> .05). 
Interestingly, perceived usefulness was also found not to have an effect on participants’ attitude towards 
using WhatsApp. If one looks closely at Figure 5, it becomes clear that, while both PEU and PU are 
important in influencing usage and acceptance of WhatsApp, statistically, PU is shown to have a greater 
influence on intentions, as shown by a higher coefficient (.51 compared to .33 for PEU). This suggests that 
the perceptions of participants of its utility, or their feelings that the product will benefit the adopter, far 
outweigh its ‘perceived complexity’ (Rogers, 1995) as far as adoption is concerned (Masrom, 2007). 
 
5. Conclusion 
 
The purpose of this research was to investigate the factors influencing the adoption of WhatsApp in a 
developing country, specifically amongst young South Africans, and to establish WhatsApp’s usage 
patterns in this group. Of particular interest and value was identifying lessons from WhatsApp’s rapid 
diffusion. As previously indicated, TAM was used in the study to model the adoption patterns of this 
messaging service by the participants. Results found support for four of the six tested hypotheses – H1, 
H2, H3, and H5. Overall, these findings conform to the results observed in past studies. Of note is the fact 
that perceived ease of use greatly influences perceived usefulness of WhatsApp (or any other innovation, 
for that matter). The implication is that, if a technology is difficult to use, or perceived to be so, then its 
usefulness to the adopter becomes greatly diminished. Although perceived ease of use is an important 
construct, comparatively perceived usefulness has a greater influence on consumers’ intentions to use an 
innovation. This suggests that, even if an innovation is very simple to use, if it fails to address a tangible 
need on the part of users, then its chances of adoption will be compromised, as it serves, or is perceived to 
serve, no purpose for the consumers. The results of this study therefore reinforce previous findings which 
suggest perceived attributes of innovations are important in predicting their acceptance and usage 
(Masrom, 2007; Yi, Tung& Wu, 2003).  
 
It was interesting to note that there was an observed decline in the use of other services such as SMS and 
BBM. This seems to suggest the strategic importance of the relative advantages of certain innovations in 
comparison to others. Thus, when designing new products or improving on existing ones, marketers 
should ensure that they incorporate features that clearly separate their products from those of 
competitors in terms of usefulness. Without these features, diffusion of these products is likely to be slow, 
particularly since the switching costs tend to be high (Meuter, Bitner  & Brown, 2005). Furthermore, 
particularly with WhatsApp, the results suggest that a combination of cost efficiency, simplicity, user-
friendly features, and the ability to run on multiple platforms promotes users’ attitudes and behavioural 
intentions to adopting WhatsApp. These features were also observed in this study as having the ability to 
break the Vicious Cycle of Technology Affordability-Non Adoption. Given the economic situation (i.e. 
widespread poverty) in many Third World countries, economic decisions relating to products (including 
ICTs) come to constitute one of the most important adoption-rejection criteria. In terms of WhatsApp, the 
service is very affordable: it is free to download and, once downloaded, users pay a mere $0.99 
subscription per year. Also, WhatsApp’s ability to work on different mobile phones and platforms means 
that users need not purchase certain devices to access the programme. Since mobile and Smartphone 
penetration in South Africa is already high (Shambare et al., 2012), a large section of the South African 
population are well prepared and primed for WhatsApp adoption. The fact that sending and receiving 
messages via WhatsApp is free makes the service extremely popular. In short, WhatsApp is a practical 
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communication tool that addresses consumers’ need to communicate effectively and cheaply – through 
text, video and audio.  
 
Overall, the findings of this study suggest that WhatsApp is a very popular instant messaging service. 
More importantly, the findings confirm other studies that show that it has been widely accepted by young 
South African consumers, especially by students. Its widespread uptake, given that the innovation is still 
fairly new in the South African marketplace, provides strong evidence that a good product design that 
meets and satisfies customer needs, and is reasonably priced, will always diffuse rapidly in society, not 
only through advertising, but also through word-of-mouth. Particularly, the latter has been witnessed in 
products such as Skype, Google, Facebook, Twitter, and even BBM among university students. It is in this 
context that future researchers could consider studying the applicability of WhatsApp and similar 
technologies in education in developing countries, especially those with poor education infrastructure. In 
this context, it would be particularly interesting to determine the level of readiness of learners as well as 
their instructors to receive and to use the technology in a teaching environment. Research involving a 
different consumer segment might also provide useful insights into the usage and adoption patterns of 
this new technology. Further testing and validation of the V-CAN model can provide valuable knowledge 
in terms of the adoption of ICTs in developing countries.     
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